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ATLAS

PIXEL DETECTOR

MODULE/POWER SUPPLY PARAMETERS

Voltage Current Line Drop Type | | Typell | Type lll | Type IV| Type V | Pigtail
Power Supply Max Nominal | Max Nominal Allowed Worst Case| Actual Actual Actual Actual Nominal | Nominal
VDD 6.000 4 2 1.52 2 2.067 0.415 0.376 0.272 0.554 0.200 0.250
VDDA 6.000 3.5 1.2 1.08 2 1.942 0.295 0.267 0.303 0.626 0.200 0.250
VCCA 4.000 1.75 1.5 1.44 2 1.982 0.393 0.357 0.258 0.525 0.200 0.250
VVvVDC - 4 0.1 - 1.490 0.207 0.746 0.028 0.058 0.200 0.250
VPIN 10 0.0005 - - - - - - - -
ISETO - - - - - - -
ISET1 - - - - - - -
RESET - - - - - - - - -
VDET 700 0.004 - - - - - - -

* NUMBERS USED TO SIZE CABLES ARE FOR WORST CASE AT THE END OF LIFE
— ASSUME THIS IS CORRECT UNTIL FURTHER NOTICE

e CURRENT QUOTED ABOVE IS FOR TWO MODULES IN PARALLEL (POWER SUPPLY)
— B-LAYER MODULES MAY HAVE MORE DISSIPATION AND USE DIFFERENT TABLE/CABLE SIZES

e CABLE PERFORMANCE REQUIREMENTS HAVE NOT BEEN CONSIDERED

— EMI MORE WORK THAN ANTICIPATED
— ACTIVE OR PASSIVE ELEMENTS AT PP2 OR PP3 ARE NOT READY FOR PRIMETIME
— CONNECTORS ONLY SELECTED TO FIRST ORDER

* ROUND/TWISTED/UNTWISTED

—  WILL PURCHASE AND PROTOTYPE EACH
— HAVE LAID IN TWISTED OUT TO PP3 (MOST SPACE)
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ATLAS

PIXEL DETECTOR

CABLE PLANT

e DESIGN TO INTEGRATE BUNDLES WELL WITH STRUCTURE/ MODULARITY

e CABLES SIZED BASED ON LOCAL OPTIMIZATIONS, E.G. MASS, VOLTAGE
DROP FOR A GIVEN REGION

e OVERALL VOLTAGE DROP LIMITED TO 2.0V
e PP3 INTRODUCED TO ALLOW FOR JUMP TO LARGER SIZE FOR LONG RUN
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ATLAS PIXEL DETECTOR
B-LAYER SERVICES ARE DIFFERENT

54710
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e POWER CABLES CHANGE SIZE AT PPB1 AND PPF1 FROM “TYPE 1” TO “TYPE 2”
e TYPE 1 IS SIZED FOR THE 1.5M RUN FROM INSIDE PIXEL VOLUME TO PPB1 THROUGH “GAP”

. FOR B-LAYER, THIS LEADS TO AN EXCESSIVE VOLTAGE DROP IF TRANSITION MUST OCCUR AT PPF'1
— TYPE ]IS ONLY SIZED FOR 1.5M LENGTH
° NOMINAL DROP INTYPE 1& 2 1S O.4V~-TYPE 2 IS USUALLY 5.4M LONG, BUT FOR B-LAYER IS 2.7 (+)

— PROPOSE TO INCREASE TYPE Il CROSS SECTION SLIGHTLY AND EITHER;
° INCREASE WIRE SIZES TO MAKE TYPE IB @ O.6Y FOR 3M LENGTH (SLIGHTLY MORE MASSIVE)

e MAKE A TYPE | CABLE WITH LENGTH 2.25M (150% LENGTH OF TYPE 1 CABLE) TO MAKE VOLTAGE DROP OF 0.6V
(INTRODUCES AUXILIARY TRANSITION IN ADDITION TO PATCH PANEL)
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ATLAS PIXEL DETECTOR
WORST CASE ROUTING TO THE RACKS (USA1D)
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ATLAS PIXEL DETECTOR
US 15 ELEVATION
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PIXEL DETECTOR

ATLAS
TYPE I (7 Module) (AV nominal 0.4V/1.5m)
Material/ Trace @ Conductor OD or PF = 2
Area for Nom AV | Nearest | Width Area Thickness Width Area
Cable Circuit Name mm”2 AWG mm mm”2 AV quantity mm mm mm”2
HV Copper Flex Cu
VDET - 0.5 0.0125 14 0.10 3.00 8.40
Hi Power Aluminum Wire Al
VDD 26 - 0.1550 0.415 14 1.07 1.07 32.06
VDDA 26 - 0.1550 0.295 14 1.07 1.07 32.06
vCC 26 - 0.1550 0.393 14 1.07 1.07 32.06
Low Power Copper Flex Cu
vvDC - 0.5 0.0125 0.373 14 0.10 1.00 2.80
VPIN - 0.5 0.0125 - 14 0.10 1.00 2.80
ISETO - 0.5 0.0125 - 14 0.10 1.00 2.80
ISET1 - 0.5 0.0125 - 14 0.10 1.00 2.80
Flex Foil RESET - 0.5 0.0125 - 14 0.10 1.00 2.80
0.025 PT1000 Module - 0.5 0.0125 - 14 0.10 1.00 2.80
mm PT1000 Cooling - 0.5 0.0125 - 0 0.10 1.00 0.00
OPTO 12-way Bundle
Fiber bundle - - - 2 0.32 3.06 1.96
TYPE II (7 Module) (AV nominal 0.4V/5.4m)
Material/ Trace @ Conductor OD or PF = 2
Area for Nom AV | Nearest | Width Area Thickness Width Area
Cable Circuit Name mm”2 AWG mm mm”2 AV quantity mm mm mm”2
HV Copper Flex Cu
VDET - 0.5 0.0125 14 0.10 3.00 8.40
Hi Power Aluminum Wire Al
VDD 20 - 0.6150 0.376 14 1.54 1.54 66.40
VDDA 20 - 0.6150 0.267 14 1.54 1.54 66.40
vCccC 20 - 0.6150 0.357 14 1.54 1.54 66.40
Low Power Copper Flex Cu
vvDC - 0.5 0.0125 1.344 14 0.10 1.00 2.80
Flex Foil VPIN - 0.5 0.0125 - 14 0.10 1.00 2.80
ISETO - 0.5 0.0125 - 14 0.10 1.00 2.80
ISET1 - 0.5 0.0125 - 14 0.10 1.00 2.80
RESET - 0.5 0.0125 - 14 0.10 1.00 2.80
0.025 PT1000 Module - 0.5 0.0125 - 14 0.10 1.00 2.80
mm PT1000 Cooling - 0.5 0.0125 - 0 0.10 1.00 0.00
OPTO 12-way Bundle
Fiber bundle - - - 2 0.32 3.06 1.96
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ATLAS PIXEL DETECTOR
CONVENTIONAL CABLES

TYPE 111 (7 Module) (AV nominal 0.25V/20m)
Material/ Trace @ Conductor OD or PF = 2
Area for Nom AV  Nearest Width Area Thickness Width Area
Cable Circuit Name mm~2 AWG mm mm”~2 AV quantity mm mm mm”~2
HV Copper Wire Cu
VDET - 7 1.00 1.00 14.00
Hi Power Copper Wire Cu
VDD 14 - 1.9300 0.272 14 2.39 2.39 159.94
VDDA 16 - 1.2300 0.303 14 1.94 1.94 105.38
vCccC 14 - 1.9300 0.258 14 2.39 2.39 159.94
vvDC 16 - 1.2300 0.051 14 1.94 1.94 105.38
Low Power Copper Wire Cu
VPIN - 30 - - 14 0.31 0.31 2.60
SENSE - 30 - - 42 0.31 0.31 7.81
ISETO - 30 - - 14 0.31 0.31 2.60
ISET1 - 30 - - 14 0.31 0.31 2.60
RESET - 30 - - 14 0.31 0.31 2.60
PT1000 Module - 30 - - 14 0.31 0.31 2.60
PT1000 Cooling - 30 - - 0 0.31 0.31 0.00
OPTO 12-way Bundle
Fiber bundle - - - 2 0.32 3.06 1.96
TYPE IV (7 Module) (AV nominal 0.50V/100m)
Material/ Trace @ Conductor OD or PF = 2
Area for Nom AV  Nearest Width Area Thickness Width Area
Cable Circuit Name mm”2 AWG mm mm”2 AV quantity mm mm mm”2
HV Copper Wire Cu
VDET - 7 1.00 1.00 14.00
Hi Power Copper Wire Cu
VDD 10 - 4.7400 0.554 14 3.51 3.51 344.96
VDDA 12 - 2.9800 0.626 14 2.86 2.86 229.03
vCccC 10 - 4.7400 0.525 14 3.51 3.51 344.96
VvVvDC 12 - 2.9800 0.104 14 2.86 2.86 229.03
Low Power Copper Wire Cu
VPIN - 30 - - 14 0.31 0.31 2.60
SENSE - 30 - - 42 0.31 0.31 7.81
ISETO - 30 - - 14 0.31 0.31 2.60
ISET1 - 30 - - 14 0.31 0.31 2.60
RESET - 30 - - 14 0.31 0.31 2.60
PT1000 Module - 30 - - 14 0.31 0.31 2.60
PT1000 Cooling - 30 - - 0 0.31 0.31 0.00
OPTO 12-way Bundle
Fiber bundle - - - 2 0.32 3.06 1.96
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ATLAS PIXEL DETECTOR
SERVICES AS ROUTED ENVELOPE

(1MM CLEARANCE)

CABLE RETAINER
SCT END FLANGE

e FROM CAD MODELS WITH
TWISTED PAIR SIZED FOR WORST
CASE POWER, WE ARE NEAR
LIMIT OF SPACE AVAILABLE

e EXIT OF BARREL SERVICES
FROM INTERIOR OF FRAME NEED
CLOSE ATTENTION AND
PHYSICAL MODEL TO ASSESS
REAL SPACE

* INCREASES IN CROSS SECTION
FROM THIS CASE IS UNTENABLE
SPACE-WISE

* FLEX CABLES FROM WIRE
REPRESENTS BACKUP SOL’N
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ATLAS PIXEL DETECTOR

PACKING FACTOR VS. SPACE AVAILABLE
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WE SHOULD STANDARDIZE ON A
WAY TO SIZE CABLE BUNDLES
SO THAT QUOTED NUMBERS ARE
MEANINGFUL WITHIN ID

BUNDLES SHOULD BE SIZED AND
FREE SPACE QUOTED

PACKING FACTORS ARE MORE
APPROPRIATE FOR BUILDING
CONSTRUCTION THAN SATELLITE
CONSTRUCTION~-THEY ARE USED
FOR CIRCULAR CONDUIT AND
FIRE CODES

PROPOSE THIS AS AN
ALTERNATIVE
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ATLAS PIXEL DETECTOR
CABLE PROTOTYPING

e LBNL TO PROVIDE ALL PROTOTYPES FOR PIXEL CABLE

* PROPOSE:

— PROVIDE SINGLE MODULE CABLES AT FIRST

* BRING POWER (ONLY) IN ON LONG CABLES-LEAVE CONTROL SIGNALS AND VVDC TO
ITERATION WITH FLEX CABLES

e TEST TWISTED AND NON-TWISTED CABLE PERFORMANCE, POSSIBLY IN SIMULATED NOISE
ENVIRONMENT

— REBUILD INFRASTRUCTURE TO MAKE LARGE FLEX (FOR END OF OCT)

¢ MAKE SINGLE MODULE REALISTIC CABLES WITH POWER AND CONTROL SIGNALS
(INCLUDING OPTICAL LINK)-ROUND + FLEX SOLUTION & FLEX/FLEX IF DESIRED

* INTENDED FOR ITERATION OF MODULE WITH OPTOLINK ON BOARD
— <<CHECK POINT>> DECIDE WHAT CABLE OPTION SET TO PURSUE (JAN ‘O0)

— MAKE FULL LENGTH CABLE BUNDLES FOR SPRING ‘OO
* MULTIPLE MODULE
* PIGTAIL DESIGNS NEED TO PROCEED ALONG SIMILAR LINES
* NEED TO CHECK INTEGRATION WITH FLEX-HYBRID PHASING/ SCHEDULE
¢ REPRESENTS SIGNIFICANT MISMATCH WITH PROPOSED |ID MOCKUP

Meerace Session UL LETECTOR WIEGRATION
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ATLAS PIXEL. DETECTOR
© METER EXPOSURE TABLE

e 6 METERS FULL APERTURE
e 30CM WIDTH

e SITUATED IN FLEX CIRCUIT
PROCESSING LAB ALLOWING FOR
EXPOSURE, DEVELOPMENT, ETCH,
QA AND TOUCHUP IN SAME
BUILDING

* RUNNING BEHIND ~4WKS DUE TO
LATE START

e STILL WITHIN BUDGET

TABLE WILL BE COMPLETE PRIOR TO END OF SEPTEMBER,
WHEN TECH MUST SHIFT EFFORT TO BABAR. AT THIS
TIME CIRCUIT FAB SHOP WILL QUALIFY THE MACHINE
PRODUCTION PARAMETERS

Meerace Session AUE LETECTOR WIEGRATIOV
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ATLAS PIXEL DETECTOR
PIGTAIL PROTOTYPE TESTING

NOT PIGTAIL TO
MODULE CONNECTION

THERE ARE 7 LAYERS
IN THIS FLEX-CIRCUIT

DOUBLE TO SINGLE SIDED FLEX

.BDMM PITCH CONTACT
USED IN PROTOTYPE
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DOUBLE SIDED CABLE
ATTACHES HERE
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ARMS FOLD OVER TO .25MM PITCH ALLOWS FOR TIGHTER HV CREEP

ACCESS AT END OF STAVE. PATHS

PICK UP TOP

HV

UP TO 90 CONNECTIONS MUST BE MADE
AT EACH END OF EVERY STAVE

BALL GRID ARRAY
e TEST ASSEMBLING SOLDER END CONTACT PAD

— OXFORD HAS SUCCESSFULLY SOLDERED
O.5MM PITCH STRAIGHT CABLE

— TESTING ARRAY TECHNIQUE AT LBNL
e MORE INTERESTED IN MULTI-FLAYER
ARRAY CONNECTION
e HAVE SIMILAR CONCEPT FOR
TERMINATING TO MODULE FLEX
— PROTOTYPE ARTWORK
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PIXEL DETECTOR
PROTOTYPE ARRAY CONNECTORS
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ATLAS PIXEL DETECTOR

SOLDER BLOCK W/ PRESSURE PAD
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ATLAS PIXEL DETECTOR
FINISHED CONNECTION

EARS ARE USED TO LOCATE LAYERS WITH
RESPECT TO ONE ANOTHER

e BLIND ALIGNMENT WAS DIFFICULT DUE TO A MANUFACTURING ERROR
— ON PART ALIGNMENT WAS BETTER THAN 25MICRON USING THESE EARS
— MATING TOLERANCE SHOULD BE SIMILAR

Meeaice Session AUE LETECTOR WIEGRATIOV
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ATLAS PIXEL DETECTOR

BRIDGING OF DIFFERENT LAYERS

e EDGE TRIM OF KAPTON STANDOFF AREA IS TOO SMALL
— EASILY FIXED
e MUST BE CAREFUL OF WICKING IN STEP CORNERS
— NOT A PROBLEM IF THE GLUE LINE IS ADEQUATE
* NEED TO CONTROL YOLUME OF SOLDER
— FIRST TRY DIPPED BOTH INTO SOLDER BATH-NO CONTROL WHATEVER

Meeaics SEssion AUE LETECTOR WIEGRATIOV
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ATLAS PIXEL DETECTOR
PHYSICAL INTEGRATION OF TERMINATIONS

e WANT TO MINIMIZE PART-COUNT PER
BUNDLE~INTEGRATE ALL PIGTAILS
INTO ONE MULTI-LAYER FLEX

e REDUCING NUMBER OF CONNECTORS
— REDUCES SPACE AT PATCH PANELS
— REDUCES TIME FOR MAINTENANCE
— MATCHES STRUCTURAL MODULARITY

— REQUIRES ALTERNATE WAY OF TESTING
INDIVIDUAL MODULES

— INCREASES EXPENSE OF PIGTAIL (?)

e TAKE ADVANTAGE OF ACCURACY OF
FLEX-CIRCUIT PRODUCTION AS
LARGER INTEGRATING STRUCTURE

— DISCUSS MIGRATION OF COMPONENTS
FROM HYBRID TO PIGTAIL?

— POSSIBLE LAYOUT ADVANTAGES IN
BARREL

— OPTO-ELECTRICAL HARNESS (LIKE
SEPT 99 CERN SCT)?

MECHANICS SESSION F/[ﬂﬂiﬁpfﬂiﬂ/ﬁﬁilﬂﬂly
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ATLAS PIXEL DETECTOR
QUESTIONS TO ANSWER (WITHIN PIXELS)

 |[MMEDIATE
— NUMBER OF CIRCUITS
— |S PHILOSOPHY ACCEPTABLE (AS OPPOSED TO LOCAL REGULATION)-?
e NOT SO IMMEDIATE (6 MONTHS)
— FLAT VS. ROUND-AWAITS PROTOTYPING
— GROUNDING AND SHIELDING OF CABLES-MONO-GROUND?
— VOLTAGE BUDGET VS COST/ SPACE
— POSSIBILITY OF RAD HARD VOLTAGE REGULATION AT PPB2-PROPOSAL BY CAEN

e BEYOND PROTOTYPE CABLES (+6 MONTHS)

— PATCH PANEL DESIGN (INCLUSION OF PASSIVE COMPONENTS)
e CIRCUIT BOARD LAYOUT

— NUMBER/TYPE/SIZE OF NON-MODULE SERVICES-GENERATE SERVICE INVENTORY
* GROUNDING
* SHIELDING
e HEATERS
e DCS SENSORS THAT AREN’T RELATED TO MODULES (E.G. SERVICES TEMP)
e COOLING SENSORS
e ROD STUFFS

SEPT 99 CERN
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ATLAS PIXEL DETECTOR
QUICK LOOK AT COOLING

e TUBING SIZES ARE NOT FULLY UNDERSTOOD, BUT PUSHED AS
LARGE AS ID WOULD TOLERATE

— INNER DIAMETERS OF 7, 9 AND 13, TO PP 1, PP2, AND PP3 RESP.
* NUMBER OF CIRCUITS IS LIKELY TO CHANGE SOON

— LAID INTO ID SERVICE LAYOUT AS SINGLE CAPILLARY PER STRUCTURE,
WITH MANIFOLDED EXHAUST

— POSSIBLE CHANGE FROM PARALLEL TO SERIES
* NOFITTING FOR PP1 OR LOWER CURRENTLY MEETS THE
GROUND RULES, IE NO O-RINGS, AND A STANDARD FITTING
— WILL PROPOSE SWAGELOK EQUIVALENT FITTING FOR PP1
— HAVE NO SOLUTION FOR PIXEL VOLUME~IMPLIES DEVELOPING A
FITTING
e NEED TO HOME IN ON A COOLING RIG DESIGN TO PROPERLY SIZE
SERVICE PLANT
— CHANGE OF COOLANT MAY YIELD SMALLER TUBE DIAMETERS

— HAVE ACQUIRED RACK ALLOCATION ON SERVICE PLATFORMS FOR
COOLING RACKS.
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ATLAS PIXEL DETECTOR
OPEN DISCUSSION OF |ID SERVICE MOCKUP

SCOPE

— TO MODEL UP TO 1/4 SECTION OF THE TRACKER SERVICE BUNDLE UP
TO PP2

— MODEL PP 1 AND PP2

— ASSURE THAT SERVICE ROUTING IS VIABLE
LOCATION

— TO BE LOCATED AT CERN, LIKELY BUILDING 186

— PARTS OF ID BARREL MOCK-UP SHIPPED FROM RAL TO CERN
RESPONSIBILITIES

— TC PROVIDES CRYOSTAT MODEL AND PP2 REGION

— |D PROVIDES LAYOUTS, AND “COMMON ITEMS”

— SUBSYSTEMS PROVIDE THEIR OWN CONNECTORS, AND CONTRIBUTE TO
ID FOR COMMON ITEMS

WHAT DO WE DO?
— DISCUSSION/ QUESTIONS
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